An experimental study was carried out to determine the conspicuousness of the three sizes of the emergency exit sign in an underground shopping plaza where many lights of high luminance existed. The research shows noticeability is not only dependent of the size of the emergency exit sign, but on its luminance. We also measured the visual impact of self-flashing type emergency exit sign and compared with that of a control one. The results showed that the conspicuousness of the self-flashing signs were remarkably good in a background with many distractions from other light sources.
INTRODUCTION
An emergency exit sign, which indicates a location and/or direction of emergency exit and leads evacuees to a safety place swiftly, is important in case of fire or other emergency. In Japan, we are currently using three sizes of emergency exit sign. However, the conspicuousness of the exit sign in a background with many other light sources was not known.
shown in Photo. 2. An exit sign was fixed to a ceiling in one side of the wall. The bottom of sign was 2.5 m high above the floor.
The subjects were required to walk towards the sign and to evaluate conspicuousness of an exit sign at distances of 60 m, 50 m, 40 m, 30 m, 20 m and 10 m from it. Thirty three subjects participated in this experiment and each subject had good eye sight and had no defects of vision. The age and visual acuity of eaeh subject are shown in Table 2 . The evaluation was reported by checking the five successive categories shown in Table 3 .
The aim of the second experiment was to compare conspicuousness of the self-flashing type exit sign with that of ordinary type one. A flashing type exit sign was installed in one side of the mall and ordinary type sign was set on the other side. Observing spots were the same as ones in the first experiment. The only experimental variable is the observation distance from the sign. Successive five evaluation categories used in this experiment are shown in Table 4 .
CONSPICUOUSNESS OF ORDINARY TYPE EXIT SIGN Figure I shows the relation between the conspicuousness of the ordinary type exit sign and the observing distance from exit sign. The conspicuousness decreases with increasing the distance from exit sign. The large size exit sign Photo. I. Emergency exit sign currently used in Japan:
Sizes ( large = h40 x wI20 em, medium = h20 x w60 em, small = h13 x w36 em ) PHOTO.2. Outlook of the mall and luminance distribution around the exit sign.
is more conspicuous than the small size one. From the figure, it may be said that the distance at which the exit sign can be understood is 80 m for large size sign, 30 m for medium one, and only 8 m for small one. Figure 2 shows the relation between conspicuousness of the ordinary type exit sign and luminance of the sign at 30 m distance from the exit sign. This indicates that the conspicuousness increases with increasing luminance of the sign. Therefore, the conspicuousness of the exit sign depends not only on size of the sign, but on its luminance. Fig. ) (1) The exit sign is fairly conspicuous.
(2) The exit sign is slightly conspicuous.
(+) (3) The exit sign is similar to the general level.
(general) (I, ) The exit sign is less conspicuous. Prior to this experimental study, another experimental study on visibility of exit sign had been done. In that experiment, the original type exit sign was observed in a background without other light sources. 
++
( large) FIGURE 2. Relation between conspicuousness of ordinary type exit sign and surface luminance of the sign.
This result indicates that visibility is almost constant when luminance of white part of the exit sign is over 300 cd/m 2. This observation is true for every size of the exit sign. When visibility is expressed in terms of the visual angle (height of pictograph) it is independent of the size of the sign. Figure 4 shows the relation between conspicuousness of ordinary type exit sign and the visual angle. [l] The larger size exit sign is more conspicuous than smaller size one when the visual angle is the same. This indicates that the conspicuousness depends on the relative scale of exit sign against the surrounding lights. In this sense, the visibility expressed in terms of visual angle does not always correspond rationally to conspicuousness. 
Contrast of Luminance and Size
For each size of sign, we get the relation between observation distance and luminance of signs when the evaluation category "eonspicuousness -general level" is obtained, from Figure 2 and other data. The adaptation luminance is about 150 cdfm 2 in the worst condition for finding out the exit sign (condition with many lighting sign boards and Neon-signs), 30 -35 cdfm 2 in the room of normal brightness and 0 cd/m 2 in completely dark place. The adaptation luminance of bac¥round in the situation of the underground shopping plaza experiment is estimated to be 70 -80 cd/m .
In Figure 5 , the line of [ (contrast of luminance) x (visual angle) = 500] is shown. The line of the large size sign is almost parallel to this line. This fact means that when the observation distance is shortened to half (visual angle becomes double), the luminance of the exit sign can be reduced to half, to keep the conspicuousness the same. On the other hand the gradients of the line of the medium and small exit signs in the figure are less steep. Therefore, to keep the conspicuousness the same, their luminance cannot be reduced so much, even when observed from a nearer spot.
The reason why the large size exit sign is conspicuous even with the low luminance is that its size is sufficiently large compared with the size of the competing light sources. The large size exit sign is more conspicuous than the medium size one when both are observed at the position where the visual angle are just the same (observation distance of medium size exit sign is half of the distance of the large one because of the differenee of size).
Consequently, the conspicuousness of the exit sign when surrounded with the light noises related deeply to the size of the sign itself. This fact suggests that the large size exit sign is very effective in such circumstance where there are many competing light sources as in an underground shopping plaza. 
